Endothelin (ET)-1 and ET-3 inhibit estrogen and cAMP production by rat granulosa cells in vitro.
Endothelin (ET)-1 and ET-3, two peptides with a potent vasoconstrictive property, produce a variety of biological effects in different tissues by acting through two different receptors, the ET-1 selective ET(A) receptor and the non-selective ETB receptor. An increasing body of literature suggests that ET-1 acts as a paracrine/autocrine regulator of ovarian function. Indeed, ETB receptors have been identified in rat granulosa cells and ET-1 is a potent inhibitor of progesterone production. In contrast, inconsistent data have been reported about the role of ET-1 on estrogen production and the effects of ET-3 are not known. Therefore, the present study was undertaken to evaluate the effects of ET-1 and ET-3 on estrogen and cAMP production, and the receptor type involved. Given that prostanoids modulate ovarian steroidogenesis and that many actions of ETs are mediated by these compounds, we also evaluated whether the effects of ETs on estrogen and cAMP production might be prostanoid-mediated. ET-1, ET-3, and safarotoxin-S6c (SFX-S6c), a selective ETB receptor agonist, inhibited basal estrogen production by granulosa cells obtained from immature, estrogen-primed female rats, in a concentration-dependent manner. All three peptides were also capable of inhibiting the production of estrogen stimulated by a half-maximal (1 mIU/ml) and a maximally stimulatory (3 mIU/ml) concentration of FSH, ET-1 and ET-3 dose-dependently suppressed basal and FSH (1 mIU/ml)-stimulated cAMP production. ET-3 and SFX-S6c were significantly more potent than ET-1 in suppressing estrogen production, suggesting that this effect was not mediated by the ET(A) receptor. Indeed, BQ-123, a selective ET(A) receptor antagonist, did not influence the inhibitory effects of ET-1 and ET-3 on basal and FSH-stimulated estrogen release. To determine a possible involvement of prostanoids, we evaluated the effects of maximally effective concentrations of ET-1 and ET-3 on estrogen and cAMP production in the presence of indomethacin, a prostanoid synthesis inhibitor. This compound did not have any effect on the suppressive effects of ETs on basal or FSH (1 mIU/ml)-stimulated estrogen or cAMP production. In conclusion, ET-1 and ET-3 were able to inhibit estrogen and cAMP production by rat granulosa cells, indicating that the inhibitory effects of ETs on ovarian steroidogenesis are not limited to progesterone biosynthesis. This effect does not appear to be mediated by prostanoids or by the classical ET(A) and ETB receptors, at least under these experimental conditions.